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The Students and Faculty of Rose extend
hearty Christmas Greetings to all former and
future students of the college. May the New







AIR conditioning is one of the mostimportant branches of mechan-
ical engineering. The basic prin-
ciples of this branch involve the
thermodynamics of air-vapor mix-
tures, and upon this subject Pro-
fessor Wischmeyer has written the
month's lead article. A dozen texts
condensed into two very under-
standable pages — every engineer
should read "The Thermodynamics
of Air-Vapor Mixtures."
LTHOUGH few of us realize it,
I-I a very definite and all-important
revolution is now in progress. In
his article "The Chemical Revolu-
tion in the United States" Mr. Coons
shows how this revolution is occur-
ring and what its effects will be.
And the magnitudes and varieties
involved will surprise even the best
informed of you.
THE engineer is "just misunder-
1 stood", but he might be better
appreciated if his functions and re-
lations were more perfectly under-
stood. Engineers have a definite
place, and Mr. Krause, in "The
Engineer—A Middleman", explains
just where this place is and why it
is sometimes so hard to locate.
AILROAD collisions are prac-
" tically unheard of today. A well-
arranged system of signals keeps a
check on all operations. But in an
industry as large as railroads, this
system is necessarily very complex.
Mr. Doenges, in "Railway Signal-
ing", presents the rudiments of the
more important systems.
CREDIT for this month's cover
goes to Irvin Rose, who took the
campus snapshot after the first
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by Professor Carl Wischmeyer
Head of the Mechanical Engineering Department
MIXTURES of gases and vaporsoccur in several different engi-
neering processes, such as air com-
pression, carburetion of gasoline,
steam condenser operation, cooling
towers and spray ponds, and in air
conditioning. The last named is the
application to which specific refer-
ence is made although the basic
principles are, of course, the same
in all.
The use of psychrometric tables
and charts is the logical method to
follow in solving actual problems,
but it seems that it might be of in-
terest to understand the theories
and laws which lie back of these
tables and charts. There are several
fundamental laws. which form the
basis of this discussion.
Air is very nearly a "perfect" gas,
and for all practical purposes may
be considered to follow the laws of
Boyle and Charles, which are ex-
pressed in the well known relation
PV=RT. In this equation R is a
constant different for each individ-
ual gas, and if the pressure P is ex-
pressed in pounds per square foot,
the volume V in cubic feet per
pound, and temperature T in degrees
Fahrenheit absolute, the constant R
for air has the value 53.3. If we base
this same equation on one pound
mol of the gas, R has the same value,
1545, for all gases. Water vapor at
very low pressures may be consid-
ered to obey the same perfect gas
laws.
Dalton's law of partial pressures
must be clearly understood, as it is
Carl Wischmeyer, Rose, '06
Professor Wischmeyer, head of the De-
partment of Mechanical Engineering at
Rose, is senior professor and Vice-
President of the Institute.
In this article, which is a digest of a
talk presented before a meeting of the
Indiana section of the A.S.M.E., Professor
Wischmeyer explains the thermodynamic
problems of air conditioning, and he illus-
trates their solution with problems of a
concrete nature. The gas laws of Boyle
and Charles and Dalton's law of partial
pressure form the basis upon which prob-
lems on the thermodynamics of air-vapor
mixtures may be solved. Along with these
laws is the rather surprising statement
(and its explanation) that water vapor in
the air usually exists as superheated
steam. With this assumption made and
proved, the perfect gas laws may be ap-
plied with reasonable accuracy.
of greatest importance in connection
with this subject. It may be stated
as follows: "In a mixture of gases,
or of gases and vapors, each consti-
tuent gas or vapor occupies the en-
tire volume just as though the others
were not present. Its temperature
is the same as that of the mixture,
and its pressure is a partial pressure,
the sum of al/ the partial pressures
being the total pressure of the mix-
ture. The partial pressures are in the
sante ratio to each other as are the
volumes indicated in the volumetric
analysis of the mixture."
In air conditioning we have to
deal with a mixture of air and water
vapor. Air itself is a mixture of
gases, chiefly nitrogen and oxygen,
but the problem is somewhat sim-
plified if we consider it as a single
gas.
Water vapor mixed with air may
be either saturated or superheated
steam. When this steam is saturated,
the relative humidity is 100 ̀,( and
the space occupied contains all the
water vapor which it can possibly
hold at the existing temperature.
Under more usual atmospheric con-
ditions, with relative humidity less
than 100 ( , the water vapor is super-
heated steam.
It must be clearly understood that
the relationship which exists be-
tween the pressure and temperature
of saturated steam is purely relative.
Saturated steam, which may exist at
any temperature and at a definite
corresponding pressure, may be
changed to superheated steam either
by keeping the pressure constant
and raising the temperature, the
familiar process in steam generation,
or by holding the temperature con-
stant and reducing the pressure.
The second of these methods is quite
apt to be overlooked. Steam, as it
exists in the atmosphere, is super-
heated, not because of high tem-
perature, but because of low (par-
tial) pressure.
The usually accepted definition of
relative humidity is good enough
for practical purposes. But for our
present purpose we must be more
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accurate and define it as the ratio
of the partial pressure of the super-
heated water vapor under existing
conditions to the pressure which'
would exist if the vapor were satur-
ated at the same temperature.
Most psychrometric charts and
tables are based on a standard at-
mospheric pressure of 14.70 pounds
P„—partial pressure of the air,
lb. per sq. in.
Pv+P„—total pressure=14.70 lb.
per sq. in. in most air conditioning
problems
K.—weight of water vapor,
pounds
M„--weight of air, pounds, usual-



















Flow sheet of an air conditioning unit. Note cooling and reheating processes.
per square inch absolute, or a bar-
ometer of 29.92 inches of mercury.
This is the total pressure, which is
the sum of the partial pressure of
'the air and the water vapor. Under
ordinary conditions the actual bar-.
ometer reading is less than this, but
the difference is usually small and
may be neglected.
Another basic principle of im-
portance is that-the enthalpy, or total
heat of a gas, depends only on the
temperature, being independent of
pressure or volume. Since low
pressure vapor follows the gas laws,
we can find its enthalpy, regardless
of whether it is saturated or super-
heated, by reference to steam tables,
looking up the enthalpy of saturated
steam at the given temperature.
According to Dalton's law, the
volume of a mixture is the same as
the volume of any one constituent
in the mixture. For air-water vapor
mixtures the volume can be found
by solving for the volume of the air
in the relation PV=RT. The value
of P is, of course, the partial pres-
sure of the air, not the total pressure
of the mixture.
From these basic principles there
is derived an equation of great
utility, namely
P. Mvma Mv Pv mv
or
Pa Mamv Ma Pa—ma
in which the folPowing notation is
-used.
p.---partial pressure of the vapor,
lb. Per sq. in.
mv—molecular weight of H.,0-18






The following illustrative exam-
ples shovv how these principles are
applied to the solution of typical
problems
(1) What is the water vapor
content, in grains per lb. of dry air,
and in grains per cu. ft., of atmo-
spheric air at 90° F. and 60 (/; R. H.?
Pv-60% of saturation pressure at




M„—    —0.0182
29 Pa 29x 14.28
lb.= 127 grains per lb. dry air.
Dew point is saturation tempera-
ture corresponding to P,, in this case
approximately 74° F.
Volume of mixture is volume of
air alone. PV—RT
RT 53.3 x 550




Moisture content= = 8.9
14.27
grains per cu. ft.
(2) Suppose air as in Problem
1 is to be dehumidified by refrigera-
tion. Final air, after reheating, is to
be at 80° F and 40% R. H. To what
temperature must it be cooled, and
how much moisture is removed?




The original air must be chilled





— .00869 lb. 61
grains per lb. dry air.
Moisture removed=127-61-66
grains per lb. dry air.
If 100,000 cu. ft. of air per hour






68.5 lb. per hour.
7000x 13.78
(3) What is the total heat re-
moval involved in cooling the air
from 90° to 53°?
The final air has a volume of 13.78
cu. ft. per pound. 100,000 cu. ft. per
hr.-7260 pounds per hour, air only.
Heat removed from air only
7260x0.241 (90-53)
64,759 B.t.u. per hour.
Heat removed from moisture, cool-
ing and condensing, is the difference
of the original and final enthalpies.
Original moisture content=0.0182
x7260-132 lb. Final moisture con-
tent=0.00869x7260-63 lb.
Moisture condensed=69 lb. Vapor
remaining=63 lb.








—2338 B.t.u. per minute
—11.7 tons.
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The Chemical Revolution in the
United States
ABOUT a century and a half agothere occurred in our economic
system a vast revolution which
changed wholly our methods of
manufacture, our mode of living,
and our consumer goods. This change
was known as the mechanical revo-
lution and was brought about by the
use of power or harnessed energy.
Now we stand on the threshold of
another great economic revolution
which promises to make even more
drastic changes in our economic
structure—the chemical revolution.
This chemical revolution will be
characterized by substitution of
chemical processes for mechanical
operations.
All manufacturing consists of
changing less valuable raw materials
into more valuable products or, in
other words, creating or increasing
the form utility of articles in order
to satisfy human wants.
There are two methods of bring-
ing about changes in materials—
physical and chemical. Physical
means embrace all the fabrication
industries—those which cut, weave,
mix, or weld in order to obtain the
finished product. The chemical meth-
od involves reactions which result
in chemical changes.
An Example of Chemical
Revolution
Take, for example, the processing
of wood. In the physical or fabricat-
ing process it is made into a variety
of useful products from furniture to
airplanes, but it is always wood, and
all the by-products are wood. When
processed by chemical means, wood
yields a variety of products. A cord
of wood put into a wood distillation
retort yields about fifty bushels of
charcoal, which is used in the smelt-
ing industry; twelve gallons of crude
by Edward A. Coons, ch., '39
Just as the industrial revolution took
place in England a century and a half
ago, so is the chemical revolution taking
place today in the United States. Wood
is being replaced by synthetic resins, and
materials such as German dyes, Chilean
nitrate, and Japanese camphor which
formerly had to be imported are now
made synthetically in the United States.
Another phase of the chemical revolu-
tion is the by-product development of
various industries. Resins are made from
soya-beans and furfural is made from oat
hulls.
Raw materials which were formerly
wasted are now turned into useful prod-
ucts. From the shales and cheap grades
of coal can now be produced useful
lubricants and fuels.
In order to keep up with the chemical
revolution, new plant techniques and
equipment must be developed, and with
the development of these mankind will
be benefited.
—Photo by Yaeger
Seniors at Rose participating in The Revolution
pyroligneous acid from which we can
get methanol (wood alcohol) and
acetate of lime; and a quantity of
wood tar and gas. The wood tar and
gas are usually burned to heat the
wood retorts al though cresol may
be extracted from the wood tar.
Methanol may be used for denatur-
ing ethyl alcohol or to produce
formaldehyde. The acetate of lime
yields acetic acid, acetone, and many
other acids and organic chemicals.
The chemical revolution will sub-
stitute synthetic plastics for wood
used as wood and will thus free all
the wood for use in the chemical
industries to produce some product
which will replace another inferior
natural material.
The Rise of Chemical Industry
Now that we realize what the
chemical revolution is, let us ex-
amine the rise of the chemical in-
dustry in the United States. Chem-
istry first entered industry in this
country with the exporting of wood-
tar and pot-ashes from Virginia in
1608; but it was not until 1635 when
John Winthrop, Jr., set up the first
chemical laboratory and plant in
Boston that we had a definitely
established chemical industry in the
United States. Today in the United
States we make more chemicals—
measured either in tons or dollars—
than are produced in Germany, Eng-
land, France, Italy, and Russia all
added together. The total value of
chemicals produced in the United
States for 1929 (a peak year) was
$3,300,000,000, and as recently as
1914 their value was only $1,300,-
000,000. Even in 1935 the value of
chemicals and allied products pro-
duced in the United States was near-
ly three billion dollars which was
over six per cent of the value of the
products of all industries in this
country. It is evident that the rise
of the chemical industries in recent
years has been very rapid.
The use of chemical materials and
chemical processes is fast changing
large parts of our industries, just as
the chemical discoveries of bronze
and gunpowder revolutionized the
economic system of their day.
Dyes, Chilean nitrate, camphor
from Japan, varnish gums, and
natural resins have all been sup-
planted by synthetic chemical prod-
ucts.
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—Cuts courtesy Scientific American
In the manufacture of resins, phenol and formaldehyde are mixed in this
battery of nickel-lined kettles where the resulting compound is cooked until
it reaches the color and consistency of honey. The kettles, only the tops of
which are shown, each hold 3000 pounds of liquid resin.
None of our factories would be
able to operate if its supply of
chemicals was cut off. Agriculture
is dependent on the chemical in-
dustries for fertilizers and insecti-
cides. Transportation, warfare, and
medicine must all have chemicals.
Think what will happen to the trans-
portation industry when the present
day freight car, weighing twenty
tons, is replaced by an aluminum
alloy car, weighing six tons. It will
mean that only one-half pound of car
must be hauled for every pound of
freight where it is now necessary to
haul one and one-half pounds of car
per pound of freight.
Chemical Importance
Agriculture needs chemistry to
utilize the waste products which it
has, such as black-strap molasses,
which is made into alcohol; soft corn,
whose product is butanol; and oat
hulls, from which is made furfural.
To illustrate chemical substitution
let us go back to the example of
wood which was used earlier in this
article. A small decline in the costs
of phenol and formaldehyde from
which synthetic plastics such as
Bakelite and Durex are made would
make these plastics competitive in
price with wood. Wood would be re-
placed by a non-inflammable, non-
warping, waterproof material which
more durable than the materials
they replace. They are cheaper be-
cause it is easier to increase the
production of a chemical process,
and the raw materials used are
usually lower in price. In fabricating
industries the cost of materials is
fixed, but in chemical industries dif-
ferent plant operation may produce
better yields from the same amount
of raw materials.
It is an important economic fact
that the use of chemical substitutes
releases land or other natural raw
materials for other more appropriate
or necessary use. Chemistry will
thus conserve raw materials by dis-
covering better ways of using our
cheaper, more common commodities
and by teaching how to extend the
supply of those that are becoming
scarce and costly. Thus we can use
Just before the cooked mixture is drawn off from the kettles, a carefully
measured amount of coloring material is added and thoroughly agitated to
assure uniformity of color throughout the mixture.
can be molded to an accuracy of
one one-thousandth of an inch, is
not affected by heat and cold, and is
acid resistant. The only place where
wood would really be needed would
be for burning in antique fireplaces.
The advantages of chemical sub-
stitutes are readily apparent. Chem-
ical products are usually better, be-
ing purer, stronger, lighter, and
the cheap, brown coal of North Da-
kota or oil shale for fuel, lubricants,
and hydrocarbons; and copper may
be replaced by aluminum.
Effects of the Chemical
Revolution
The chemical revolution was par-
tially started by the so-called de-
pression and recession. Industry was
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forced to find cheaper, better goods.
New synthetic materials mean better
goods to revive old industries and
create new ones. An example is Eng-
land's promoting the production of
oil fuel from coal both for war-time
security and to put men back to
work in the mines. More goods,
cheaper goods, and better goods
mean a more abundant life for all.
The chemical revolution will ulti-
mately lead us out of the depression
and around that corner to prosperity
by increasing the purchasing power
of the consumer.
Chemical production is constantly
faced with competition from new
products and new processes. Thus
it involves unusual risks, raises the
rate of obsolescence, and necessi-
tates constant research. Improve-
ments in plant technique, new prod-
ucts, and new uses for old ones are
constantly being found by our re-
search laboratories. A few years ago
synthetic ammonia plants were ob-
solete before they could be put into
operation because of the advance of
plant technique. high temperatures and
Chemical operations chew up pressures attack apparatus in spite
equipment. Acids and alkalies at of the new alloys of which they
It is frequently desired to produce a batch of plastic in which two or :nore
color combinations are blended in irregular mottled patterns. This effect is
obtained, as shown above, after the liquid is drawn from the kettles and
before it is cast.
In the production of boards from fiber, the wood chips are "exploded" with
steam, treated, and mixed with water. The resulting mixture is then carried to
a forming machine as illustrated above, and by means of this machine the
water is partially withdrawn. Presses then complete the drying and form
the boards.
under high made. The tendency now is for more
efficient operation by the use of
are higher temperatures, greater pres-
sures, and more reactions which take
place in the gaseous state. These
conditions put quite a strain on
equipment, and as a result it must
be replaced frequently.
As chemical processes go into in-
dustry there will be more plant con-
struction and apparatus replace-
ment. This means greater allowances
for obsolescence and depreciation
and a greater investment in research.
Progress under chemistry will be
swifter and greater than when ma-
chinery dictated the policy. The
chemical revolution will bring new
products, better products, and
cheaper products for the benefit of
all mankind.
Bibliography
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Engineman's Eye-View of Signal Bridges
Using Color-Position Signal.
WTH the railroad industry assum-ing such large proportions a
necessarily foolproof system must
be used to avoid disastrous wrecks.
The block system is the best which
has yet been devised for this pur-
pose. The term "block system" is
used to designate any means of
maintaining a fixed minimum inter-
val of space between two trains
traveling in the same direction on
the same track. At the beginning of
each block either semaphore or light
signals are placed to facilitate in-
telligent train movements with ac-
curacy, safety, and promptness.
Block systems at first were of the
manually operated type with signal
stations at intervals along the track.
The distances between these stations
were determined by the amount of
traffic and the condition of the track.
The next step was the controlled
manual block in which the signal at
one station could not be cleared
without the aid of the operator at





by Franklin G. Doenges, e., '39
The block system of signaling is the
most generally accepted and best system
yet to be devised by the railroads. These
systems, at first manually operated, are
now entirely automatic.
The signals themselves were first of the
semaphore type, but systems of lights
have rather generally replaced them.
The main classifications of light signals
are color, position, and color-position, and
the principles behind each of these are
exactly what their names imply.
was the electric train
controlled the block in
such a way that it was impossible
for another train to enter until the
train already in the block had
cleared.
With the advancement in the field
of electricity came the electro-
pneumatic and electric block sys-
tems. These systems are of the rail-
circuit type in which the signals are
actuated by the passage of the
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wheels of the engine and cars along
the track.
Semaphore Signals
The semaphore day indications are
displayed by the position of the
semaphore arm, and the night indi-
cations are shown by colored lights.
The arm or blade of the semaphore
is made of wood or steel, and the
shape of the end of the blade as well
as the position of the arm conveys
a meaning to the engineman. The
electro-pneumatic signals are oper-
ated by compressed air and con-
trolled by electrically operated
valves. The electric semaphore is
operated by an electric motor
through a set of gears or some other
mechanism.
The semaphore signal had served
its purpose very well but it was
limited, mainly because of the main-
tenance of its movable parts. The
ultimate endeavor was to obtain a
signal that would be the same for
day and night purposes. Early at-
tempts along this line were not very
successful because of the limitations
of the oil lamp, but with the im-
provements in the incandescent
lamps, light signals were finally
made feasible. Along with the help
of the physicist to find the proper
lenses and reflectors and the
patience of the early investigators,
the light signal systems that we
have today were finally put in.-to
practice.
The light signals may be divided
into three general classes which are
color light, position light, and color-
position light. In the light signals it
has been found necessary to place
a hood over each unit. The purpose
of the hood is to shield the lens
from the sun rays that would tend
to obscure the lamp. An artificial
background of flat sheet-iron is
used. The combined effect of the
hood and background is to make the
light appear as though it were set
in a well.
Color Signals
As the name color light implies,
colors only are used to give the dif-
ferent indications. If the light is red,
it means stop; if it is
yellow, it means ap-
proach; and if it is
green, it means pro-
ceed. Although the
same colors are used in
almost all cases, some
signals are for short
range and others for
long range. The short
range signals can be
seen at a distance of
twleve hundred to
twenty-five hundred
feet and are used mostly for slow
speed traffic, tunnels, and subways.
For this range a small lamp may
be used and precise focusing is
not required. The long range sig-
nals are for twenty-five hundred
to five thousand feet in day-
light. This long-range vision is
Position-Light Dwarf Signal
obtained by the accurate location of
the concentrated lamp filament at
the focal center of the lensing sys-
tem. To be sure that the filament
is located at the focal center, the
lamps are placed in a rebasing ma-
chine that holds them in the focal
position while they are soldered to
a base that has two or three pins
projecting from it. The lamp unit is
so arranged that the pins on the
base fit into slots in the receptacle,
bringing the filament to the accurate
focal position.
Position Signals
Position light signals were de-
veloped for the purpose of eliminat-
ing the colored lights for various
signal indications and at the same
time providing a similar aspect for
••
1„.
Another view of Color-Position Signal
day and night signaling. This signal
consists of one light in the center
with other light units spaced at
angles of forty-five degrees around
it on a circle of eighteen-inch radius.
Rows of three lights are used to
give indications. The various aspects
given by the rows of lights are the
same as the indications of the sema-
phore arm. The color of these sig-
nals is yellow at all times, because
it gives a more penetrating beam,
especially in foggy weather.
Color-Position System
The color-position light signals
are a combination of the color and
position light signals. In this system
fourteen different aspects may be
obtained. The signal consists of a
main unit and a marker above it or
a marker above and below. The main
unit consists of a number of light
units mounted on a circumference
with a two- or four-inch interval
between centers. The light units are
very much the same as the units
used in color light signals.
Home Signals
Another type of signal is the home
signal. It may be a semaphore or
any of the three light signals, and
it is either the dwarf or high signal
type. The dwarf signal is usually a
compact arrangement of one of the
distant signals, and it is placed near
the ground along the side of the
track. The high type home signal
may be built the same as the distant
signal or smaller. The home signal
is used mostly for slow speeds in
such places as stations and inter-
locking plants.
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The Engineer - a Middleman
A N attempt shall herewith be made
la to concisely portray the rela-
tionships that exist between the
people, the engineer, and the scien-
tist, and to show in what manner
the engineer acts as a middleman
between the first and the last. The
word people as here used includes
only and all those who are not di-
rectly connected with science or
engineering.
T he Engineer and the People
Engineering is a profession in the
same class with medicine, law, and
others. As a whole, people somewhat
segregate professional men from
themselves, and for this reason the
engineer is set off and considered
from a distance. The commonalty
unwittingly admires an engineer,
a good deal for what he does and
also for the tools with which he
works, these tools being mathematics
and scientific principles. It is natural
to have an inquisitive feeling about
nature, its principles, its incompre-
hensibility and its intricacies. Peo-
ple connect the engineer with na-
ture, for the engineer works with
and constructs those things that owe
their very existence to the laws of
nature. The engineer looks upon the
people as those whom he must serve
and serve well, applying all his
knowledge and ability to do that
by Lloyd O. Krause, e., '40
The engineer necessarily must be a
middleman between two other groups—
the scientists and the people. He must fill
the wide gap existing between them. The
engineer serves the people by producing
material things to please them: he serves
the scientist by converting the abstract
and theoretical into the concrete and prac-
tical. Engineer, Scientist, People: a triad
in which any one member is dependent
upon the other two.
which they desire him to do in a
manner pleasing to them.
The Engineer and the Scientist
The scientist, in the usual sense
of the word, is a research worker.
He delves into the unknown and
seeks out that which might somehow
be useful to the world; but that is
usually as far as he goes. His
theories and findings would perhaps
never become known, much less
useful, were it not for the engineer.
The engineer is the middleman be-
tween the scientist and the people.
He is the practical developer of the
scientist's discoveries. The engineer
makes use of and visibly sets before
the people in the things that he con-
structs those principles which the
scientist may have discovered. Con-
versely, to the engineer the scientis
is the man who furnishes him with
new devices with which to work.
Squeaks From The
Survey Shows Nothing
But It Was Fun
The latest tabulations of the
"gripe sheets" prove nothing, but it
was fun reading them. About two-
thirds of the ballots turned in in-
dicated that the subscribers thought
they were getting their money's
worth. A few thought that the
TECHNIC was perfect, and about
the same number thought it was
lousy; but about 90 (/; took the mid-
dle of the road and marked it "good".
"Around the Campus" and Re-
search and Development" were the
two most popular departments, and
Editorials and "Cracked Gas" ran
The Scientist and the People
There is between the scientist and
the people a wide gap. To most
people the scientist appears as some
old "fogey" who holes himself up in
a laboratory with all his little in-
struments and "digs up" something
new. Such, of course, is most usually
not the case. People may admire the
scientist in a way, but meanwhile
thank their lucky stars that they
are not like him. They seldom stop
to realize that the new things they
have, that their modern comforts
and the improvements in the design
of original objects, are mostly the
result of the work of the scientist.
The scientist, in turn, may not par-
ticularly concern himself with the
people. A good deal of that which
he does he may do only for its own
sake, not for that of the people.
To summarize: The people admire
the engineer but do not take him
close to them, while the engineer
considers the people those whom he
must serve to his best ability. The
engineer is for the scientist a prac-
tical developer of the latter's ideas.
The scientist, in turn, furnishes him
with new materials with which to
work. The scientist and the people
are widely separated, being brought
into contact only by the work of the
engineer, who acts as a middleman
between them.
Editor
neck-and-neck for the booby prize.
The best liked feature article was
"Hydrogen Cooled Electrical Ma-
chines". The others ranked about
even.
The remarks and criticisms were
varied. On every subject there was,
at least, a wide variation of opinion.
(Continued 071 Page 14)
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From The President's
Pen
Some college courses are relative-
ly simple to understand, and the
student is faced only with the necess-
ity of learning the material which
the text and lectures present. Other
courses are difficult to understand,
and the necessity of learning is just
as important as for the first group.
History is an example of the first
type, and mechanics is an example
of the second. This comparison is not
a judgment of worth or importance,
merely a differentiation of character.
The reason that work in an engi-
neering college is more exacting
than that in an arts college is, of
course, because the proportion of
subjects difficult both in under-
standing and learning is much higher
in the former.
There is no by-pass around this
condition. Preparation for careers in
the field of engineering requires both
familiarity with subject matter,
which is often dependent on involved
theory, and capacity to attack prob-
lems by analysis in addition to
memory. The same statement can be
made of preparation in law or
medicine.
Occasionally one hears comments
on the difficulty of the courses at
Rose, often followed by a compari-
son, expressed or implied, with the
requirements at non-engineering
colleges. The preceding paragraphs
are an explanation which every stu-
dent can use in answering. Technical
studies are inherently more difficult.
The intellectual demands made up-
on the undergraduates at Rose are
certainly no heavier than those in
any engineering college whose facul-
ty is conscientious in its teaching.
This discussion of the type of
•
course which predominates in an
engineering curriculum is an ex-
planation, also, of the failures of
some students who, while not brilli-
ant, at least are far from dull. Al-
most without exception these men
who are not able to make a success
of engineering studies have the
memory type of mind, with little
ability in analysis. They are quite
competent to accumulate and retain
facts provided they understand the
material. But to break down a com-
plicated problem into its elements,
or to follow an involved proof to a
logical conclusion is foreign to their
mental processes. This should not be
considered necessarily as a mark
of inferior intellectual powers. Some
keen analysts have shockingly poor
memories. The latter, however, are
better off in engineering for they
can often "reason through again"
to the conclusions which they have
forgotten.
It is the policy at Rose to en-
deavor to classify students by mental
types, at least as soon as any serious
scholastic failures appear. Men evi-
dently lacking in analytical ability
are frankly advised to change to a
different kind of college where they
frequently make excellent records.
The chief difficulty in reaching a
conclusion in regard to a student's
apparent lack of analytical ability
is to make certain that it is not a
case of mental laziness. If you try
self-analysis, be careful not to alibi
for laziness.
Whatever your political leaning or
affiliation, you must feel a renewal
of confidence in our democratic sys-
tem of government as a result of the
recent election. The American plan,
or two-party system, will not func-
tion satisfactorily if the minority
party is too minor. There were those
who claimed that the United States
must recognize one monopoly, at
least, a monopoly of votes by the
Democratic Party.
When the ballots were counted,
however, the minority party had
grown to very respectable propor-
tions, certainly demonstrating suffi-
cient support to demand recognition
and to influence legislation in the
next Congress. And that is a health-
ful condition, a condition especially
important in these days when the
leaders of the authoritarian govern-
ments express skepticism and scorn
of the effectiveness of a democracy.
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Rose-State A greement
Civilization is progressing even in
these turbulent times, it seems, as
we find traces of it in such remote
places as Indiana State Teachers
College and Rose Polytechnic Insti-
tute. Such a statement would prob-
ably be met with a gentle sneer of
derision from any person unin-
formed of recent activities who
might find occasion to wander
through these wearying pages, as he,
accustomed to the usual bloody con-
flicts between ye students of the
aforementioned colleges, would prob-
ably see humor in these words. But,
for the sake of the same uninitiated,
may we say that the statement is
true. Yes, at last the students of both
colleges have made an agreement,
an agreement which will, it is hoped,
end all such conflicts.
The actual pact to be adhered to
found origin here at Rose. Drawn
up by the Student Council, the docu-
ment was read before the students at
a special assembly, and after a short
discussion was passed unanimously.
It first was signed by representatives
here at Rose and then presented to
the Student Council at Indiana State
where it met with sincere approval.




WHEREAS: From time to time in
the past few years there have been
unfriendly activities between the
students of Indiana State Teachers





WHEREAS: These activities have
achieved no useful purpose, but on
the contrary have frequently led to
damages or destruction of property
and to personal injuries, and
WHEREAS: As students in the
two colleges we believe that such
unfriendly activities are unwise and
unnecessary and should be discon-
tinued, therefore be it RESOLVED:
That the students of the two colleges
approve by vote or through author-
ized representatives and adopt the
following agreement.
AGREEMENT
ARTICLE 1. In order to end all un-
friendly relations between the stu-
dents at Rose Polytechnic Institute
and Indiana State Teachers College,
it is hereby agreed that both student
bodies, individually and collectively,
shall respect the persons and prop-
erty of the other student body and
the property of the college, whether
on the campus or elsewhere. There
shall be no painting, defacing, or
other damaging of college or fra-
ternity buildings or property, nor
personal attacks of any kind on
students.
ARTICLE 2. It is intended by this
agreement to prohibit and thus end
any and all forms of student activity,
no matter where they may occur,
which are not conducive to the
maintenance of good will and friend-
ship between the members of the
two student bodies.
ARTICLE 3. This agreement shall
be in effect immediately upon the
adoption by the student bodies of
Indiana State Teachers College and
Chuck Howlett, e., '4 1
Rose Polytechnic Institute, or by
their properly authorized repre-
sentatives, and signed by the repre-
sentatives.
ARTICLE 4. This agreement shall
continue in effect indefinitely unless
revoked by the authority of either
or both student bodies. Termination
of this agreement shall come only
after thirty days' notice has been
given to the officers of the other stu-
dent body by the student body wish-
ing to terminate it.
ARTICLE 5. Upon adoption each
student body agrees to carry out
both the letter and spirit of this
agreement, both individually and
collectively, in all respects and
pledges its good will.
ARTICLE 6. Should any violation
of this agreement occur, it shall be
the duty of the proper student
officers of the offended group to re-
port the affair to the proper student
officers of the offending group for
adjustment. Proper adjustment
should be made by the offending
group. Pending conference and ad-
justment between the student
officers, there shall be no repetitions
nor reprisals.
ARTICLE 7. Each year all new stu-
dents at each college shall be in-
formed of this agreement by its pub-
lication in a student handbook or
college paper.
From the agreement it may be
easily seen that only by abiding with
both the "letter and spirit of this
agreement" will its purpose be ac-
complished. Already actions have
been taken toward this end. In the
letter of acceptance of the agreement
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from Indiana State, Lloyd R. Hurst,
President of the Student Council of
Indiana State Teachers College as-
sured us of its cooperation. Further-
more, thc.- Delta Lambda Sigma fra-
ternity of Indiana State has made an
excellent gesture of friendship by
holding open house for the frater-
nities of Rose. So far, the contribu-
tions of the Rose students have been
limited to the actual drawing up
and instigation of the agreement it-
self.
It is sincerely hoped that such
friendly activities continue on the
parts of both schools. Only through
the continuation of such attempts
of friendship by each individual stu-
dent may a real friendship be estab-
lished for the mutual benefit of the
two colleges.
A. S. M. E.
The Indiana sec-
tion of the .American
Society of Mechan-
ical Engineers held
a convention here at
Rose Friday, No-
vember 18. The program featured a
dinner followed by a meeting. A
large crowd was in attendance for
both the dinner and the meeting.
The dinner, an excellent one, was
served at Deming Hall at 7: 00 p.m.
After the dinner, Mr. Charles Gross,
acting toastmaster, addressed the
fifty representatives of the society,
introducing the officers present.
These included, incidently, the four
student officers from the Purdue
chapter. He then introduced Presi-
dent Prentice, praising him for hav-
ing received a position on 'the Com-
mittee for Local Sections for the
A. S. M. E. After an appropriate ad-
dress Dr. Prentice then suggested
adjournment of the meeting to the
physics lecture room.
Dr. Prentice opened the meeting
and introduced Mr. Ralph A. Stuart,
consulting engineer in Terre Haute,
who spoke on the subject "This
Thing Called Air-Conditioning." He
was followed by Professor Carl
Wischmeyer who presented a very
interesting and educational paper on
"The Thermodynamics of Air-Vapor
The Rpse-Stale Agreemen1
Mixtures". The talk was well illus-
trated with a mimeographed sheet,
presented to each member of the
audience, which showed the sampie
calculations related to the lecture.
Following the talk several of the
professors and industrial men pres-
ent related some of their personal
experiences with air conditioning.
Following this open discussion the
meeting was adjourned.
All in all, it was considered a very
successful convention, with some
seventy-five members in attendance
in spite of inclement weather.
A. I. Ch. E.
On November 10
John W. Bolton, who
graduated from Rose
in 1918, spoke be-
fore the local chap-
ter of the A. I. Ch. E.
Formerly of Terre Haute, Mr.
Bolton now lives in Cincinnati,
Ohio, where he is director of
research for the Lunkenheimer
Company. He was awarded a master
of science degree at Rose in 1921
and the degree of chemical engi-
neer in 1925, and is a member of the
American Institute of Metallurgical
and Mining Engineers, the American
Society of Testing Materials, and the
American Foundry Association.
In his talk he spoke of methods
of tackling problems in engineering
and at the same time demonstrated





of the "fifth estate": "Bend science
to serve and advance the human
race." He also emphasized the fact
that vested authority should not be
regarded as infallible with a classic
example in which the research divi-
sion of his company was able to
reduce to a great extent losses re-
sulting from porosity in bronze
castings. Mr. Bolton concluded with
the statement that the engineer's
prime asset is his undying desire to
find out about something which he
does not already understand.
A. I. E. E.
A joint meeting of
the A. I. E. E. and
the A. S. M. E. was
held on November 2.
Mr. McMurray of
the Indiana Public
Service Company presented an in-
teresting talk and demonstration on
"Fluorescent Lighting." The meeting
was attended by fifty students. The
chapter plans to have similar meet-
ings in the future.
Rifle Club
The Rose Rifle Club entered a
rifle team in the Wabash Valley
Rifle League the week following the
Thanksgiving holidays. The team
entered was picked from the mem-
bers of last year's team and from
the men who have shot scores this
year. In the future the team in the
league is to be composed of those
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Men of Rose can take it
ten men who have the highest aver-
age score for the three previous
weeks.
The team entered consisted of the
following men: Fleming, Howlett,
Montgomery, Coons, Barrick, G.,
Peterson, Bell, Underwood, Schill-
ing, Leedy.
The Rifle Club has rewritten its
constitution and is submitting ap-
plication for affiliation with the
National Rifle Association. It is
hoped also that it will be possible to
schedule some shoulder to shoulder
matches this year with some of the
nearer colleges.
Radio Club
In a drive for greater activity in
the Rose Tech Radio club, Franklin
Doenges, president, sends out a call
for hel-l-p--. He says, "What we
really need are suggestions, especial-
ly suggestions for our future special
club meetings. We are sponsoring a
series of code lessons, both on the
air, through the club's short wave
station, W9NAA, and to the students
here at school during their noon
hour. But if other than that, you are
interested in building your own re-
ceiver or any other type of radio
equipment, by merely expressing
your desires to us, we could arrange
lectures or consultations on such
subjects as would be of interest to
the whole club."
The code lessons are given on the
air each evening of the week, Mon-
day through Friday inclusive, from
6: 30 to 7: 30. The programs con-
sist of four fifteen minute periods.
The first was especially slow for
beginners, with increasing rates of
speed. Professor Moench is operat-
ing the station, sending some of the
code by hand and some by machine.
The lessons started November 28,
and for the information of those in-
terested in taking the lessons, the
station operates with a power of 250
watts on a frequency of 1875 kilo-
cycles.
The lessons in code sending and
receiving here at school will start
in January and will be conducted
by Professor Moench in the Physics
Laboratory during the lunch period.
The periods will be about 10 or 15
minutes in length. Anyone interested
in these lessons should see Franklin
Doenges or one of the other officers
of the Radio Club.
SQUEAKS FROM THE EDITOR
There were, for instance, screams of
"We want more sex in the TECH-
NIC" (undoubtedly from the senior
mechanicals) , and, to counteract
them, there were an equal number
of austere comments which said, in
effect, "Clean up your foul humor
page." Some ballots suggested more
technical articles, and some wanted
more campus notes. And so on into
the night.
We know you're not interested,
but the ROSE TECHNIC puts out
a larger magazine than most of the
other engineering college magazines,
and our staff is about half the size
of any of the majority of the others.
If you think TECHNIC editorials
(Continued from Page 10)
aren't effective, look at the new flag-
pole which is now in the progress
of erection.
It's almost time for the seniors to
decide whether to get a job and work
or go into teaching. (I don't think I
should have said that.)
And in the same vein, from busi-
ness indications of the past five
weeks, maybe the seniors will be
lying awake nights wondering which
offer to accept. The standard advice
is, "Take the job with a future."
But in addition don't forget that
formula A number one for advance-
ment and success is still, "Marry the
boss's daughter".
But why worry about next June?
And nobody ever told us what to
do if the boss's daughter is a spook.
Change jobs, I guess.
Famous last lines: Thank you for
letting me wear your fraternity pin.
I'm sorry I ripped your vest.
We can't dish the dirt like Win-
chell, print clever cartoons like
ESQUIRE, or write sophisticated
things like the NEW YORKER, but
we can and do wish you a
MERRY CHRISTMAS!
—THE EDITOR
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It's Terrible
Yes, it's terrible! To think that
such a condition exists in our
school, one of the best engineer-
ing colleges in the country. It is
really a shame that the students
have to put up with it. Consider the
time they lose, the additional strain
that is placed upon them, and the
unnecessary labor and useless effort
that is required of them because of
this condition. Accurate work is al-
most impossible. In fact, whatever
incentive there is to do good work
soon dies out through no fault of the
student.
You, as a student, an alumnus, or
even an innocent bystander, surely
realize that in doing work of this
type, one thing must be had above
all. Upon this one factor hinges more
than half of the success of our work.
Every student who has spent one
week at this is of the same opinion.
If you are not, he will gladly con-
vince you in two minutes time.
The existing problem has a very
simple solution—and an obvious
one, too. Why let it stand in our
way? In a modernized school such
as Rose these inadequacies should
not exist.
And now, after spending the
first two years of your college
education under this handicap, if
your eyes are not altogether ruined
and if you are still able to read:
The lighting system in the drawing
room is inadequate. If you disagree,
some time try to make two lines in-
tersect in the shadow of fist and
ruling pen—or maybe you just ha ve
a particularly strong liking for the
shadows of T-squares and triangles
over your drawing plates! —J. E. D.
T he Engineer has Culture
Confidentially, men, whenever as-
persions are cast on the degree of
culture possessed by engineers we
are intensely chagrined. Perfidious
rumors are broached periodically to
the effect that the possession of a
so-called liberal arts education be-
stows the possessor with a vast
superiority in the qualities narrowly
connoted as cultural. It is uncon-
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scionable to believe that culture is
simply a conversance with the fine
arts, humanities, and the very broad
aspects of abstract science.
In the first place the range of
liberalized culture is appalling. No
single subject is of itself liberalizing,
and what is liberalizing to one man
is vocational to another. Greek may
be strictly utilitarian to the arch-
aeologist while liberalizing to the
engineer. Therefore, all subjects are
really cultural. Most colleges grant
the degree of Bachelor of Science on
completion of one hundred and
twenty credit hours of work. The
average engineering course, which
requires nearly one hundred fifty
credit hours, includes eighty credit
hours of recognized liberal arts sub-
jects, such as mathematics, physics,
English, etc., which are two-thirds
the number contained in a liberal arts
course. There arises the immediate
rejoinder that many courses require
two years of preparatory work. This
may be dismissed by recalling that
five- and six-year courses in engi-
neering can be obtained at several
universities, but the matter is settled
by self-determination to avoid slow-
ing the industrious student and add-
ing to his financial burden.
From another angle it has been
demonstrated that the number of
engineering students who participate
in musical organizations, military
training and leadership, and relig-
ious activities equals those in any
other group. The engineer compares
equally well with other students in
other evidences of culture, such as
breadth of reading, courteousness,
extra-curricular activity, and social
activity.
No amount of classroom work can
completely prepare a student for
practice in a profession. In other
words, the process of education must
continue unbroken after graduation,
and in this interest engineering col-
lege faculties make a special effort
to create real students—those with
an undiminishing intellectual curios-
ity. The S. P. E. E., the E. C. P.D.,
the many professional societies, and
a host of other organizations are
specifically designed to make an
engineering education a life-long
process. —J. E. T.
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Repeated Hammer Blows are necess
ary to
Break Boric Oxide Crystals
Boric Oxide in a New Form
For years scientists had sought in
vain for a process whereby glass
boric oxide powder might be
changed to a crystal. In their futile
attempts they used elaborate labora-
tory paraphernalia, vacuums, and
pressures. But it remained for Leon
McCulloch, a research engineer and
chemist in the Westinghouse Re-
search Laboratories, to make th
e
revolutionary discovery, all because
one of his experiments turned o
ut
exactly contrary to his hoped-
for
result.
Mr. McCulloch was working wi
th
boric acid fused in quart tin ca
ns,
loosely covered, in an oven whi
ch
was heated to between 225 and 
250
degrees Centigrade and under 
at-
mospheric pressure. He explains
that he wanted the fused boric o
xide
for impregnating electrical coils
 for
insulation purposes. His fused boric
oxide did not remain liquid, how
-
ever, for it first turned white a
nd
milky, then pasty, and finally be
-
came stone-like, an event which h
ad
never before been seen.
Upon weighing the strange mass
he found that its specific gravity w
as
one third greater than a s
imilar
lump of the ordinary boric o
xide
glass. It was so hard that sev
eral
blows of a hammer were neces
sary
to shatter it. Its hardness is 
com-
parable to that of Portland ceme
nt.
Mr. McCulloch then melted t
he
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definite melting point of 470 degrees
Centigrade. Boric oxide glass has no
definite melting point, making the
transition from the solid state to the
liquid state as a gradual process up-
on application of heat. He also
demonstrated that the new crystal
could be prepared at temperatures
around 250 degrees, while the glass
had to be fused at 900 degrees.
By adding "seeds", or small pieces,
of crystalline boric oxide previously
obtained to fused boric acid, crystal-
lization of the fused mass was im-
mediately induced. By this method
large quantities of the crystalline
form can readily be produced.
Boric oxide glass plays an im-
portant role in the chemical and in-
dustrial fields because of its high
resistance to heat shock. Because of
its controllable melting point, the
new laboratory discovery should
prove helpful in commercial glass
manufacture, supplanting boric
oxide glass in a number of pro
-
cesses.
Pumping Next to Nothing
By means of his ingenuity man
has found use for many things—even
nothing. High vacuums are vital to
the successful performance of vacu-
um bottles, radio tubes, X-ray ap-
paratus, and even more commonly—
the incandescent lamp. Important as
vacuum producting devices are, no
one ever has been able to produce a
perfect vacuum and probably never
will. Evacuating a chamber of its
gases is an asymptotic process, such
as continually dividing a particle in
half.
More efficient types of pumps are
being developed, however. The new-
est one is an improvement of the
diffusion-type pump and doesn't look
like a pump at all. It is an arrange-
ment of glass tubes and chambers
and has no visible moving parts.
This pump begins its work after
mechanical pumps have done their
best. A stream of special oil vapor
is injected into the region to be
rarified. The gas molecules fasten
themselves to the oil vapor and are
carried to the outlet where a me-
chanical pump removes both. By a
special process the gas molecules
are forced to remain behind, and the
oil is returned, purer than before,
for another load.
The new pump is extremely
effective. It reduces the number of
gas molecules to the point where
they can almost literally be counted.
Although this is still many thousand
in a small space, it is low enough,
compared to previous evacuations,
to make a laboratory man become
ecstatic. In definite figures, the pump
will produce pressures at room
temperature of one one-hundred-
millionth of a millimeter of mercury.
Average atmospheric pressure may
be assumed to be approximately 760
mm. The pump then, will produce
pressures of 0.00000000001315 atmo-
sphere. Incidentally, as an opposite
extreme, astronomical research has
revealed that pressures on the order
of 12,000,000 atmospheres may exist
on the outer surface of the core of
such planets as Jupiter.
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Tank Cars for Pure Chemicals
Delivery of chemicals of high
purity is often impossible using or-
dinary means of transportation,
especially when the chemical must
be free of iron to the extent of one
part in one million. Chemicals with
that purity specification are now in
demand in tank car quantities;
therefore a new type of tank car
made of a new type of stainless steel
was required and is now available.
The few welded straight-chromium
stainless steel cars heretofore avail-
able were unsuitable for these severe
requirements. Evidence available re-
garding colombium stabilized 18-8
chrome-nickel steel indicated that
it would be satisfactory in all re-
spects.
There was a question as to wheth-
er a clad metal tank or one of solid
alloy would be better. Although the
latter is somewhat more expensive,
it was decided to build the tank of
solid alloy. The tank was then con-
structed of three shells, each weigh-
ing about 5,000 pounds, with deep
dished single-piece heads of the
same material for closure. The tank
is about 6 ft. 6 in. in diameter by
approximately 33 ft. long and will
carry, fully loaded, 8000 gallons.
The main body of the tank was
assembled with one set of staggered
longitudinal seams in the three shell
plates and four circumferential
welded seams. The welded assembly
offers two special advantages: (1)
it prevents leakage through riveted
joints, and (2) contamination of the
chemical from dirt or residual mat-
ter which might accumulate in the
crevices along a line of rivets is
avoided.
Following assembly the whole
tank was stress-relieved in a huge
furnace. Low carbon steel contain-
ing ten times as much colombium as
carbon was used since colombium is
said to prevent a tendency toward
intergranular decay after exposing
the tank to the stress-relieving tem-
perature.
Electrical and Metallurgical Engineering
Top—A completed tank car oi Colombium Stabilized Chrome-Nickel Steel for transportation
of chemicals that must remain iron free.
Botton—A tank immediately after removal from a huge stress-releiving furnace.
Electron Microscopes
A relatively new branch of phys-
ics called electron optics is opening
up new avenues of research in its
application to electron microscopy.
Magnification and resolving power
far in excess of those obtainable
with the use of ordinary light are
possible with the electron micro-
scope. Electron optics will not only
add greatly to man's knowledge be-
cause of its higher magnifying power
but will also materially aid in many
branches of research.
Electron microscopes can be
divided into two types. One, having
its analogue in the ordinary reading
glass, is that which magnifies, usual-
ly to low powers, the actual trans-
mitting surface. The other, having
its analogue in the common light
microscope, magnifies an object
which is irradiated by an electron
beam. The magnified images are
formed upon a fluorescent screen or
photographic plate, just as the
images of an ordinary photomicro-
graphic camera; but the glass lenses
and light rays of the ordinary micro-
scope are replaced by an electron
beam and magnetic fields.
Tubes of the first type have been
constructed and can be used for the
study of electron emanating sur-
faces. Special tubes are not always
necessary, however, for by special
adjustment of its anode potentials
an ordinary cathode-ray tube may
be converted into an electron micro-
scope for the magnification of its
transmitting surface.
The importance of the second type
lies in its ability to produce magni-
fications and resolving power far
above those of the ordinary light
microscope. The practical limit of
magnification with the visual micro-
scope is 2,000x and with the ultra-
violet microscope 6,000x. Magnifica-
tions of 30,000x have been obtained
with the electron microscope, and
then the images have been so clear
that a further photographic magni-
fication of 3x is possible making a
total practical magnification of about
100,000x. Such magnification makes
visible the outline and form of
bacilli, viri, colloids, and other very
small particles, whose presence here-


































































Diagram showing the geometric optics of the two stage electron microscope and its
optical analogue.
tofore could be detected only by the
effects which they produced. Esti-
mations of the benefits that will ac-
crue to the various medical and
biological fields from this fact alone
are difficult to make.
There are but very few electron
microscopes in complete operation
at the present time, and detailed de-
scriptions, were such complete de-
scriptions available, of each of them
would reveal differences of design
and construction. However, a gen-
eral discussion as to the principle of
operation of the electron microscope
is readily set forth.
The essential elements of the elec-
tron microscope consist of a source
of electron radiation, a system of
properly constructed electric and
magnetic fields whereby the elec-
tron beam is refracted, and the
necessary screens upon which an
image can be formed for visual or
photographic observations. Other
essentials are pumps for maintaining
a desired degree of vacuum within
the microscope tube, a suitable high
voltage transformer-rectifier-filter-
regulator voltage supply, and the
various voltage and current con-
trols which are used for obtaining
the desired conditions for focusing
and magnification by properly re-
fracting the electron beam through
the magnetic coil systems.
The electron source may be ob-
tained from a hot or cold cathode.
The electrons are accelerated with
voltages as high as 100,000 volts. The
electron beam must be under such
a high potential in order that a high
magnification and resolving power,
which are the principle advantages
of the electron microscope, may be
obtained. The useful portion of the
beam passes through an opening in
the anode where it is condensed by
a. condensing coil.
This condensed beam impinges
upon the object to be examined,
which is held in a special chamber
and locking device, since it is en-
closed in the vacuum part of the
tube. An intermediate image is then
formed on a fluorescent screen in
the intermediate plane where the
magnification may be 80x. This in-
termediate image is useful for
further adjusting of the focusing.
By means of a centering device that
portion of the object which is de-
sired to be examined further can be
moved over an opening in the center
of the intermediate screen. The elec-
tron beam is then condensed in such
a way as to yield a further magnifi-
cation of about 350x. The total
magnification is the product of the
intermediate magnifications, result-
ing in a magnification of about
30,000x. This final image may be
photographed directly from a fluor-
escent screen, which also makes the
image visible. Or, as is done in some
cases, the photographic plate may
be introduced into the vacuum sys-
tem of the tube where the electron
beam may be made to produce an
image directly upon the plate.
The most important parts of the
electron microscope are the elec-
tron lenses. The indices of refraction
for electron lenses are not constant
for any one medium as they are for
optical lenses. The electron lenses
consist of specially constructed mag-
netic and electric fields, and the
constants of the field determine the
indices of refraction. For very high
magnification electromagnetic fields
are usually employed; and in order
to obtain the short focal length nec-
essary, strong fields are used. Such
fields are obtained either by using
large currents or by using a coil of
many turns of wire. It is very diffi-
cult to maintain the focal lengths of
the lenses constant during the period
of exposure, for any distortion in
the fields would result in according
aberrations in the photograph. The
currents flowing through the coils
must thus be maintained constant to
a very high degree during the time
of exposure. Because of the high
magnifications, vibration must also
be considered since a vibration caus-
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Upper picture—The first picture shows pus bacillus stained and magnified 1000x by an ordinary light microscope. The second picture shows
the same bacillus magnified 20,000x by the Siemens two-stage electron microscope. The two photographs at the right are of commercial forms
of zinc oxide which are indistinguishable when examined by an ordin ary light microscope.
Lower picture—A series of four photographs at various magnifications showing the blackening of a silver wire screen by soot. The wires
in the screen are 0.002 inch in diameter. From left to right the magnifications are lx, 190x, 2000x, and 23,000x respectively. The magnification
of 2000x represents the maximum obtainable with a light microscope.
ing a movement of 10-4mm in the
object would result in displacements
of 3 mm on the photographic plate.
The medium for holding the ob-
ject to be examined must in the case
of the electron microscope be able
to withstand the effects of the elec-
tron beam, must have low absorbing
effect on the beam, and must
possess high mechanical strength.
By using high electron accelerating
potentials and membranes only
1/1,000,000 mm thick these require-
ments may be met. Satisfactory
membranes may be made from a
weak solution of collodion in amyl
acetate which is dripped on a large
surface of water. The amyl acetate
evaporates and leaves a thin film of
collodion on the surface of the water.
The water is then drained from the
bottom of the container and the col-
lodion is allowed to set over an
aperture of perhaps 0.03 to 0.3 mm.
Giant Telescope Depends
Upon Accuracy of its Gears
Success or failure of this world's
attempt next year to be a "Peeping
Tom" on its neighboring planets de-
pends today upon the faultless ac-
curacy of three telescope gears being
ground now in a special air condi-
tioned bungalow at the California
institute of Technology.
These gears, weighing eight tons
each but tiny in comparison to the
famous $15,000,000 Palomar tele-
scope on which they will be used,
are being ground so slowly and care-
fully that they will take a year to
be completed.
Each tooth of the 720 on each gear
must be accurate because they will
train the giant eye on the skies when
science is ready for its latest effort
to locate life on the moon and Mars.
The binding of the gears or slightest
lurch caused by faulty grinding and
the costly 200-inch lens and tele-
scope will be useless.
To obtain this accurate grinding,
scientists at the Califronia Institute
of Technology must have constant
temperature conditions. To maintain
this temperature, a special air con-
ditioned bungalow was built inside
a huge machine shop and tests
showed that air temperature did not
vary more than 1/2 degree in 24
hours.
The necessity for constant tem-
perature is in the spacing of the
gear teeth. If the entire gear were
not kept at a constant temperature,
accurate spacing of the teeth would
be impossible. Teeth gashed in a
colder part, for example, would be
too wide after subsequent normal
heat expansion. In addition, the
shaft holding the gear cutter is kept
at constant temperature with run-
ning water.
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ROBERT N. LADSON
Bob captains the 1938-39 quintet
Basketball Starts
Basketball practice began on Mon-
day, November 28, 1938, with twenty
candidates reporting. There were
five lettermen returning from last
year's team and fifteen freshmen
with experience on their high school
teams. The prospects are bright for
a good team this year as there is a
combination of everything necessary
for making a team. Several boys
have height while the rest are plenty
fast.
The returning lettermen are
Smith, Ladson, Appel, Colwell, and
Dreher. Harper is also a letterman
who plans to come out later in the
season. There was not much time in
which to select a team before the
first game, but it looks as if there
will be much competition for several
of the positions. A tentative schedule






At the conclusion of the football
season the athletic association met
and awarded letters and sweaters.
These recipients of these awards
Sports
edited by
Robert N. Ladson, ch., '39
were recommended by Coach Brown Wabash back was able to drive the
for their excellent work during the ball across.
most successful season in recent Very soon after this another
years. The list of the men by classes Wabash punt rolled out of bounds,
follows: and Brittenbach's return punt was
Seniors: Captain Smith, McKee. run back to the thirty-four yard line.
Juniors: Colwell, Brittenbach, In a quick series of plays the whole
Eder, Mitchell, Smilanic, Montgom- Wabash team, now spurred on by a
ery, Craig, and Krause. healthy lead, figured in a drive that
Sophomores: Menefee, Hogan,
Combs, Harper, and Klatte.
Freshmen: Bowsher, Michaels,
and Brown.
Senior managers Noel and Spahr
were also awarded letters and
sweaters for their work during the
past three years.
Rose vs. Wabash
On November 5, 1938, Wabash
College knocked Rose Poly out of a
tie for the Indiana Conference
championship by a score of 32-14.
Despite the worst luck of any Rose
eleven in recent years, the team
fought valiantly but was unable to
break the long-time jinx held by
Wabash teams.
Wabash started fast by blocking
a Rose punt and recovering the ball
for a touchdown. It was early in the
first half that Wabash punted out on
the nine-yard line and Rose fumbled,
recovering on the five yard line. One
Wabash end blocked Harper's punt,
and the other end fell on the ball
for six points. The try for point was
wide.
Wabash's next score came as a re-
sult of another punt rolling out of
bounds on the eleven yard line. Two
plays failed, Rose fumbled, and
Wabash recovered the ball on the
one yard line. On the third down a
eventually ended in a touchdown.
The place kick was bad and the
score was 19-0, Wabash.
At this point the power of Rose,
which had previously won four out
of five games was displayed, and
Rose scored two touchdowns in suc-
cession. Starting on their own thirty-
eight yard line, the Rose team drove
the ball on straight plays to the
Wabash twenty-yard line. After be-
ing momentarily but not seriously
stopped, Michaels tossed a pass to
Colwell on the fifteen and Colwell
ran to the two yard line. Smith, cap-
tain and right half, circled right end
and scored standing up. Eder kicked
the extra point.
Immediately following this touch-
down Rose took the ball on the
forty-five yard line and punted out
of bounds on the nine-yard line.
Wabash's punt was short and was
downed on the thirty-six. Two con-
secutive passes, one to Harper on
the fourteen and one to Colwell in
the end zone, produced Rose's only
other touchdown. Eder's kick was
again good, and the score stood 19-
14, Wabash, as the half ended.
Shortly after the second half
opened Wabash completed a pass in
the end zone and chalked up another
six points. After intercepting a Rose
pass, Marcinak tossed two straight
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• . . for your benefit
Relentlessly a mechanical mouth
at Bell Telephone Laboratories keeps talking
. . . talking . . . talking into this new type
telephone. Other telephones are being frozen,
steamed, baked, lifted and dropped into their
cradles by machines.
Why all these laboratory tortures? Simply
because your telephone must prove it can take
more use and abuse than it will ever get in its
normal lifetime. It must be ready to give you
the best possible telephone service.
Exhaustive testing of Bell System apparatus




Why not telephone home
oftener? Rates to most
points are lowest after 7
P. M. and all day Sunday.
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passes to Kobal, the latter of which
was good for a touchdown. Marcinak
kicked the extra point.
The play for most of the rest of
the game was even until near the
end when Wabash intercepted a
Rose pass and then passed their way
to another score. Hogan crashed
through the line to block the place-
kick. This ended the scoring for the
remainder of the game which, inci-
dently, had less than a minute to go.
Rose was somewhat slowed be-
cause of the injury of Max Mitchell
who spent the two days before the
game in the hospital. However, the
bus stopped for him at the hospital
and he hobbled out to do his bit for
Rose. He had his chance at the game
as he was called on to play more
than five minutes of the game.
Rose vs. Eastern Illinois
On November 19, 1938, Rose re-
newed football relationships with
Eastern Illinois Teachers College and
came away on the short end of a
19-7 score. One man was allowed





ARTHUR M. HOOD, Rose '93
H. B. HOOD, Rose '24
1001 Hume-Mansur Building.
INDIANAPOLIS, IND.
to break loose twice in the third
quarter to provide the winning
scores.
During the first quarter the game
was played on even terms with
neither team showing much offen-
sive drive. Early in the second quar-
ter, however, an Eastern back sliced
off tackle and dashed thirty-five
yards to cross the goal line standing
up. The try for point was unsuccess-
ful.
After this outburst the game set-
tled down again and remained fair-
ly even. As soon as the second half
opened, however, Rose fumbled on
an attempted punt, and Eastern re-
covered on the twenty-five yard line.
Suddarth, flashy Illinois back, gained
eleven yards on one play and scored
on the next one. The drop kick for
extra point was good, and the score
stood 13-0, Eastern Illinois.
At this point Rose unleashed some
of its power and was able to drive
the ball into pay territory and a
score. This was done only after a
very hard fight as every inch of the
ground covered was contested bit-
terly. Rose's only touchdown was the
result, and Eder place-kicked the
extra point.
In a desperate effort to score Rose
resorted to passing and was fairly
successful until reaching the thirty-
five yard line. A pass from this point
was intercepted by the same Sud-
darth who galloped the remaining
sixty-five yards to score. The extra
point was missed.
Rose vs. Milton
On Thanksgiving Day the Rose
team really displayed its full power
to defeat a strong team from Milton
College in Wisconsin by a score of
20-0.
At first the game was played on
fairly even terms, but late in the
first period Rose began to ramble.
The only scoring threat made by
Milton came in the first period as
Perdiew Cleaner
Phone C-6767
17 North 8th St.
two passes were completed to the
Rose eighteen. Rose braced at this
point and took the ball on downs.
By a quick succession of first downs,
Rose advanced the ball to the seven
yard line from which point McKee
tossed a pass to Colwell in the end
zone for a touchdown. Eder place-
kicked perfectly and the score was
7-0, Rose. A remarkable feature of
this drive was the passing of McKee
and the receiving of Colwell.
The next touchdown was made in
practically the same manner, but
an entirely new backfield was play-
ing for Rose. Brittenbach stayed in
for a little while but yielded his
place before much time had elapsed.
He led a drive to the Milton eighteen
and then fumbled but recovered. It
then seemed time for Rose to score
again, so Michaels chose the line of
least resistance and passed to Col-
well in the end zone. Eder again
converted to raise the score to 14-0.
Shortly after the second half
opened Milton gained the ball near
midfield and was trying hard to com-
plete a pass or spring someone clear
but was not having much luck.
Finally, they passed one too many
for Bowsher, alert Rose back,
grabbed the ball and galloped down
the side lines to score standing up.
On this run he was always periously
close to the sidelines and someone
was always hitting him. After each
would-be tackler got through try-
ing to stop him, Harold picked up
where he left off and finally scored.
Eder's kick was blocked. This endea
the scoring for the rest of the game,
and no other serious threats were
made.
Rose Gridders Honored
Just before the last game of the
season there was announced an all-
conference grid team selected from
a poll of coaches, sports writers,
and officials. Rose placed one man
on the second team and one man
among those given honorable men-
tion. Robert "Rosy" Colwell, giant
end and real star at his position was
selected as the left end on the second
team. Nicholas "Nick" Smilanic,






ltuited eo-Woirletl ot Science
DURING the past half-century, many of theimportant developments of Science have
been furthered with the assistance of Cambridge
instruments. Today, the name "Cambridge" is
a familiar one in research laboratory, industry
and medicine.
The quality of workmanship and of materi-
als employed in their construction and the dis-
tinctive finish of metal and woodwork mark
Cambridge instruments unmistakably. From a
utilitarian standpoint it is these innumerable
refinements in the smallest details that make
Cambridge instruments accurate, dependable
and long-lived.
In the Cambridge workshop, precision is more
than merely a word—it is a code of practice
governing every detail, from purchase of ma-











The shape of things
to come is planned




tribute to the ad-
vancement of ar-
chitecture and. en-
gineering must be able to withstand the ravages of time.
That is why such plans are drawn with Higgins Waterproof
Black Drawing Ink.
So, in preparation for your own future, Higgins— smooth,
jet-black and even-flowing — helps you to do better work.
For more than 50 years Higgins has been the standard India
Ink among engineers, architects and students who plan ahead.
Your College Store has Higgins American Drawing Inks
in waterproof and soluble blacks, 17 brilliant waterproof
colors, white and neutral tint.
HIGGIRS
CHAS. M. HIGGINS & CO., INC.
271 NINTH STREET, BROOKLYN, N. Y.
Holiday Season Dances
are upon you
Dance in the latest in formal footwear
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Here and There With the Grads
Rose T ech Club M eetings
On Friday evening, October 21,
the Indianapolis Rose Tech Club
acted as host at a dinner held in a
private dining room of the Canary
Cottage on Monument Circle in
Indianapolis. Those from Rose who
attended the dinner were Dr. Pren-
tice, Professors Wischmeyer, Knip-
meyer, and MacLean, and Mr.
Phelps.
No effort was made to transact
any business, but each of the mem-
bers of the Terre Haute group spoke
briefly after Dr. Prentice had given
a full report of the status of matters
at the Institute.
The dinner was excellent, and
those present thoroughly enjoyed
the get-together. The gathering




With The Duo-Weave Collar
S1.35
—Made precision perfect for fit,
comfort, and smartness! And you
Engineers who are sticklers for
accuracy should go for that! Best
of all is their amazing collar that
is guaranteed to outwear the shirt




Nick Smilanic, e., '40
Last month survey sheets were passed
out to the student body in an effort to get
opinions and criticisms of the TECHNIC.
The results of this survey, while not start-
ling, were of some interest to us. If
enough of the alumni ask for it, a similar
survey will be conducted for them. If you
don't want a survey, drop us a line any-
how and tell us what's wrong with the
TECHNIC—we want to know.
—The Editor
Terre Haute aggregation might drive
home.
Present at the dinner were: Ray
Biller, '21; Bert Combs, '18; Ralph
Finley, '16; Chesleigh Gray, '13;
Otto Heppner, '11; Arthur Hood,
'93; H. B. Hood, '24; William H.
Insley, '00; Henry Ker, '11; Earnest
Klatte, '09; Albert Lotze, '37; Her-
bert McAninch, '36; J. L. Mont-
gomery, '28; William Noelke, '04;
Bert Pearce, '35; Walter Pennington,
'27; Edwin Read, '09; Luther Rose,
'92; Wilbur Shook, '11; John Tonetti,
'32; Wayne Watkins, '26; John Wil-
son, '27; and H. O. Wimsett, '11.
The Terre Haute Rose Tech Club
got together for the first meeting of
the year on Wednesday evening,
October 26. The meeting was held in
the recreation room of the main
building of the Institute.
Many of the members had previ-
ous engagements and could not at-
tend. Those that came and heartily
enjoyed themselves were the follow-
ing: Marion Blair, '03; Francis
Blair, '36; Anthony Blake, '31;
Robert Dispennett, '38; Jack Foulkes,
'34; Ray Harrod, '36; John Merri-
field, '38; Hubert Merrill, '25; Harold
Moench, '22; Herman Moench, '29;
Robert Moench, '32; Robert Pearce,
'38; John Phelps, '33; Sterling Pitt-




30-32 N. 6th St.
Phone C-2394
Sears, '37; O. L. Stock, '08; and
Howard White, '31.
After partaking of cider and
doughnuts in quantities, the meeting
was called to order and new officers
for the year were elected. Sterling
Pittman, '22, was elected president,
and Herbert Matson, '26, and Hans
Fischer, '32, were elected vice-
president and secretary-treasurer
respectively. As there was no further
business in order, the meeting was
closed.
Dr. Prentice spoke briefly on mat-
ters of interest to the members, and
Howard White reviewed the altera-
tions in the Civil Department labor-
atory setup. Sterling Pittman made
a statement to the effect that more
meetings would be held this year
and said he hoped that there would
be an active interest shown in such
meetings.
The assembled members then
made further inroads on the supply
of cider and doughnuts. After this
an inspection tour through the new
Civil Laboratory was made and the
meeting was adjourned.
A meeting of the Pittsburgh Rose
Tech Club was held on November
11 at which officers for the next year
were elected. Brent Wiley, '98, was
elected president, and Edward J.
Ducey, '11, was elected secretary.
The club did not elect a vice-presi-
dent or a treasurer.
The club was pleased to have Pro-
fessor Knipmeyer at its meeting, and
those who were able to attend the
meeting thoroughly enjoyed his visit.
Professor Knipmeyer devoted most
of his talk to the latest news and
developments at Rose. The assem-
bled members also discussed items
of particular interest concerning the
Institute. Some action on these items
will be taken in the future.
Those who attended the meeting
were: Wales, '91; Wiley, '98; Frisz,
'09; Woody, '09; Butler, '10; Ducey,
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'11; Leathers, '14; Overpeck, '16;
Somers, '16; Fitterer, '24; Maehling,
'24; Hillis, '27 and also Professor
H. A. Thomas of Carnegie Tech who
was formerly Associate Professor of
Civil Engineering at Rose, and whom
the club has adopted as a Pittsburgh
alumnus.
F. W. Hurlbert Retires
Francis W. Hurlbert, Rose, '91,
has retired from active service in
the International General Electric
Company, New York. After serving
with various companies, Mr. Hurl-
bert was employed in the railway
engineering department of the Gen-
eral Electric Company at Schenec-
tady, New York, where he remained
five years. In 1901 he was trans-
ferred to Buffalo to represent the
General Electric Company at the
Pan American Exposition in that
year. In the following year he en-
tered the foreign department of the
company and later was transferred
to the New York offices of the Inter-
national General Electric Company.
Library Receives New Books
The college library has received
four copies of Machining of Metals,
a book which contains a series of
five lectures by experts presented to
members of the American Society of
Metals during its twentieth annual
meeting in Detroit October 17-21,
1938. The books are the gift of Mr.
John W. Bolton, Rose, '18, who is
the author of the section on: "Some
Factors Affecting the Machinability
of Cast Steel, Cast Iron, and Malle-




"The Pause That Refreshes"
COCA COLA
BOTTLING COMPANY
949 Lafayette Ave. C-7094
Metallurgist for the Lunkenheimer
Company of Cincinnati, Ohio.
Births
Mr. and Mrs. J. Harold Dicks an-
nounce the birth of a daughter,
Marianne. The baby was born Octo-
ber 28. Mr. Dicks is a Rose graduate
of '30.
Mr. and Mrs. C. E. Howard are
the proud parents of a daughter born
on October 22. Mr. Howard is a
graduate of Rose, class of '32, and
Herm Rassel








For Men Represent the
Best There is in Shoe
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his new address is Plainville Road,
Washington, Indiana.
Mr. Kenneth Metcalfe, Rose, '28,
is the father of a baby daughter
born on September 24. The girl was
named Nancy Lee.
What They're Doing
Merle R. Reed has been
made a member of the
Railroad Retirement
Board at Washington, D. C.
'05
'11
E. J. Ducey prepared and
directed a round table
broadcast over KDKA by
ten nationally known engineers in
connection with the publicity pro-
gram of the National Society of Pro-
fessional Engineers.
'29
Herschel E. Hylton is a
valuation engineer for the
Electric Advisers Inc., 60
Wall Tower, New York.
J. Harold Dicks is Senior
Illuminating Engineer
with the Commonwealth
Edison Company of Chicago.
'30
'32
Charles N. McGillivray is
Junior Draftsman with
the Commonwealth Edi-
son Company of Chicago.
W. Thomas Stanley is inspector of
engineering materials, U. S. Navy
Dept., at Cleveland, Ohio.
'34
Detroit.
Brent C. Jacobs, Jr., is a
student engineer with the
Chrysler Corporation of
Louis F. Lyon has been
made Rating Examiner
with the U. S. Civil Serv-









custom of having a
dinner meeting
every month. On
Tuesday night, November 8, our first
dinner meeting of the present school
For an Exclusive Selection of





year took place. The dinner, which
was excellent, was prepared by
our house mother who had the able
assistance of our Mothers' Club. The
guest of the evening was Mr. Palmer.
On Saturday night, December 3,
the third open house of the school
year was held. This open house was
attended almost unanimously by the
actives and pledges of the chapter.
The party lasted from nine o'clock
until twelve, and soft-drinks and
cakes were served as refreshments.
Almost all of the plans for the
A. T. O. Christmas Formal are com-
plete. The dance will be held on
Friday night, December 16, which
EMERSON B. BIGGS
Manatacturiug Jeweler
Fraternity l'ins and Rings
33 S. Fifth St. B-8705
Paul H. Reedy, who is teaching
electrical engineering at Purdue
University, found time during the
summer for a brief but interesting
trip to Paris. He sailed on the Ille
d'France on August 20.
'37
Walter R. Snedeker is
employed by the Com-
mercial Solvents Com-
pany at Terre Haute.
John B. Stineman, who has been
on a short training course in Phila-
delphia with the Sharples Corpora-
tion, has begun his saleswork in
Chicago.
'38
John R. Merrifield has
taken a position with the
Joseph E. Seagram &
Sons Company at Louisville.
Ralph A. White is employed as a
chemist by the Chevrolet Motor
Company at Detroit.
is the last school night before the
Christmas holidays. The music will
be furnished by Wayne McIntyre
and his orchestra, and the dance will
be held at the Mayflower Room in
the Terre Haute House. The time




Nu is proud to an-
nounce the pledg-
ing of two men and
the initiation of a
third on Sunday,
October 30, 1938, following Home-
coming. In carrying out this
annual practice of formal initia-
tion services on Homecoming week
end, Richard W. Powell, Class of
1939, of Terre Haute, was initiated,
and Allen S. Buzard, of Shelburn,
and Elmer L. Menefee, of Terre
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Haute, both of the Class of 1941,
were pledged. With the addition of
these new men, the local chapter is
the largest it has been in several
years.
On Sunday, November 20, 1938,
the local chapter was the guest of
the Delta Lambda Sigma fraternity
at Indiana State Teachers College,
at the W. W. Parsons Hall. The
Sigma Nu chapter accepted with
sincere pleasure the invitation
offered by Bert Steele, presi-
dent of Delta Lambda Sigma, for it
is only through such relationships
that a friendly contact between the
two student bodies can be estab-
lished.
Theta Kappa Nu
- - ' The Gamma chap-
ter of Theta Kappa
Nu held its firstcf,, meeting of the
month at the home
of the chapter's
alumni advisor, Mr. Dudley Balsley,
on Chestnut Street. After the busi-
ness meeting Mr. Balsley showed
some moving pictures which he had
taken. The chapter will continue to
hold its meetings at the members'
homes.
On November 12 the chapter held
a wiener roast at John Whitesell's
farm, west of New Goshen.
At the last meeting plans were
made for an Alumni Dance and




men of Kappa con-
tinue to show evi-
dence of the spirit
with which the year
was started.
Several congrat-
ulatory comments have been re-
ceived upon the rejuvenation of the
VIQUESNEY'S
"The Fountain Pen Store"
Drawing Equipment and Supplies
C-1344 815 Ohio St.
publication of "Kappa News". Ed-
itor-in-chief "Milt" Hosack is to be
congratulated on the fine October
edition he turned out. His staff con-
sists of Frakes, Whitehouse, Hogan,
and Zehnder. Plans are under way
for the appearance of another issue.
At the last regular meeting on
November 15 the announcement was
made of the pledging of Bob Young
of Indianapolis, class of 1941. This
is the fifth addition to the pledge





T A n 
The formal initia-
tion of the new
pledges into Tau Beta
Pi was held during
the first week of No-
vember. Those
ated were Edward
Coons and Ewing Ross
of the Senior Class,
and Lloyd Krause, Willard Louth
en, and Frank Pearce of the Junior
Class.
The formal initiation and banquet
were held on Thursday, November
3. The initiation was held in the
electrical lecture room, and the ban-
quet was held at the dormitory.
Dr. Prentice gave a very interest-
ing discussion of future plans, ob-
jectives, and ideals for Rose.
KRAMER'S BARBER
SHOP
29 So. Seventh St.
ftATHLETIC GOODS CO.




Plans are being made
for another Military Ball.
The following coMmittees
have been appointed:
General Chairman, W. M.
Noel; Orchestra, E. O.
Spahr; Programs, R. N.
Ladson (chairman) , R.
H. Wise, W. A. Reddie, R. E. War-
ren; Publicity, R. D. Altekruse
(chairman) , V. Peterson, R. W. Un-
derwood, R. G. Weldele; Tickets,
R. J. Burger (chairman) , J. W. Yaw,
E. A. Coons; Place, F. G. Doenges;
Finance, J. E. Ross.
Tau Nu Tau is proud to announce
the pledging of fourteen new men.
The following Juniors were pledged:
J. G. Appel, M. W. Cannon, E. G.
Christiansen, R. H. Colwell, J. E.
Ducey, N. G. Eder, M. C. Fleming,
M. W. Johns, F. G. Pearce, E. O.
Swickard, J. E. Taylor, V. E. White-
house, C. A. Wilkinson.
SSA VONS





Bresett Grocery Co., Inc.
Wholesale and Retail
12th and Wabash C-6051
Free Delivery
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-
Republican being held up by a
presidential parade (as F.D.R.
passes) :
"There goes that — - - —!"
Policeman, angrily: "You can't
call the president a name like that!"
Reticent pseudo-industrialist: "—
er uh, I wasn't speaking of the
president."
Strong arm of the law: "Ha, you
can't fool me; he's the only — - - —
in the parade."
Kindly clergyman, pinching little
boy's knee: "And who has nice
chubby pink legs?"
Little boy: "Mamma."
AND WE ARE TO BE
ENGINEERS
Prof: "Define a bolt and a nut and
explain the difference if any."
Stude: "A bolt is a thing like a
stick of hard metal such as iron with
a square chunk on one end and a
lot of scratching wound around the
other end. A nut is similar to the
bolt, only just the opposite, being a
hole in a little chunk of iron sawed
off short with wrinkles around the
inside of the hole."
Doc Howlett: "What is a grani?"
Phelps: "One of those little brass
things that looks like a collar
button."
Senior: "Hello, are you leaving
school?"












You kissed and told,
But that's all right—
The man you told,
Called up last night.
This little story came to our ears
the other day. It concerns one of our
brilliant sophomore students who
was laboring over a very difficult
experiment in the phys. lab. Faced
with the problem of dividing 372,000
by 1,000 he carefully set the figures
down on paper and worked out the
answer by long division. Dr. Crozier
then checked the result on his slide
rule and reported that the solution
was correct. Yes, it pays to be care-
ful.
"Now listen, sonny," said the
mother kindly, "I don't like you
playing with such wild girls."
"Aw, but mom, she's not wild.
Why, she lets everyone pet her."
The little dog ran all over the street.
Along came the steam roller.
The little dog ran all over the street.
"You look sw' eet enough to eat."
He whispered soft and low.
"I am," she said quite hungrily.
"Where do you want to go?"
It should be realized that fraud
is nothing new. Even in the days of
the bustle the women had false
bottoms.
"I once ran into a flock of geese
while I was doing over seventy miles
an hour."
"I'll bet you were scared."
"No, but I was covered with goose-
flesh."
Prof: "So you believe in "rein-
carnation'? If you were to die, what
would you come back as?"
Frosh: "A bathrug in Kitty's bath-
room!"
Definition of a true musician:
When he hears a lady singing in the
bath, he puts his ear to the keyhole.
—Yellow Jacket
A maiden whose Puritan aunts
Were strictly opposed to the dance
Explained the contortions
Of her southernmost portions
As due to a wasp in her pants.
Five gallons of gas and a quart of
gin,
And all they found
Was a mess of tin.
Some criticize the shorts they wear
Some disapprove their slacks
While others say it's terrible
These halters without backs
Now I for one am liberal
I'll take a second glance
But I've never seen a woman yet
Who fits a pair of pants
ALIBI
You would not pan
The jokes we use
Could you but see
Those we refuse.
—The Editor
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"PINHOLE DETECTOR"
COUNTING traffic, guarding jewels, opening doors—allare in the day's work for photoelectric relays.
But in a great rolling mill one is acting in the unusual role
of pinhole detector, a role developed by General Electric
at the suggestion of the Bethlehem Steel Company. As
steel strips, a yard wide, leave the uncoiling machine at
a speed sometimes approaching 9o0 feet a minute, the
G-E relay looks for defects—"pinholes."
When the light beam of the unit, aimed at the strip, hits
any defects, a diverter mechanism goes into action and
throws faulty sections off the production line.
On that part of the G-E Test course known as "Industrial
Control Test," student engineers sometimes work with
these ingenious devices, testing and experimenting in a
search for new applications.
100,000 HORSEPOWER
8o,oco-kilowatt turbine-generator, using steam at
a pressure of uso pounds per square inch and at
9oo F in a single cylinder to. generate mo,000 horsepower,
is being built at General Electric's Schenectady Works.
It will be installed in a new $9,soo,000 steam-electric
station at Oswego, N. Y.
The latest results of constant research and experiment by
G-E turbine engineers are embodied in this new unit. It
will be the first large I2oo-pound condensing unit built in a
single casing; the generator will be hydrogen-cooled to
Aiews
reduce windage losses; special alloys are being used to meet
high pressures and temperatures.
The gigantic boiler is as large as a 9-story building 36 feet
wide and 54 feet deep. Steam will shoot from it into the
turbine at a pressure of 125o pounds per square inch. One
twentieth of a second later the steam will be cool water,
the effect of the amazing change being to drive the unit's
rotor at i800 revolutions a minute.
Soon the foremen will report—" work completed." Tests
will begin, calling into action student engineers—recent
graduates of engineering schools and colleges. Then, an
estimated 14 months after work began, the turbine will be
shipped from Schenectady.
FROM MODERNISTIC CABINETS
TO 36-INCH STEEL PIPE
WI-DEN inspectors of the City of Los Angeles Waterepartment were confronted by 13,000 feet of steel
pipe waiting for their inspection, they were dismay-ed.
For inspection meant checking every square foot of the
pipe to see that the layers of enamel were of a specified
thickness on both the inner and the outer surfaces.
It meant the tedious task of stripping and micrometering
samples of the pipe at random, the accepted but not in-
fallible method.
On a search for a better way went one of the inspectors.
He found a magazine article about General Electric's
electromagnetic thickness gages being used to measure,
without marring, the thickness of the enamel coating on
refrigerator cabinets. The aesthetic difference between a
modernistic cabinet and a steel pipe didn't bother the
inspector—he simply bridged the gap with his imagina-
tion.
A gage was adjusted to the requirements of the unusual
situation; with it the inspectors did the job better, more
quickly, more accurately, and more easily. Not only did
the gage, with its fingers of magnetic flux, check the entire
surface of the pipe, but it reported back the thicknesses





Chesterfield Cigarettes in their
attractive Christmas cartons
appeal to everyone. Their
refreshing mildness and better
taste give smokers everywhere
more pleasure.
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